Brain endothelial dysfunction following pyrithiamine induced thiamine deficiency in the rat.
Prolonged vitamin B1 (thiamine) deficiency can lead to neurological disorders such as Wernicke's encephalopathy and Wernicke-Korsakoff Syndrome (WKS) in humans. These thiamine deficiency disorders have been attributed to vascular leakage, blood-brain barrier breakdown and neuronal loss in the diencephalon and brain stem. However, endothelial dysfunction following thiamine deficiency and its relationship to the phenomenon of neurodegeneration has not been clearly elucidated. The present study sought to begin to address this issue by evaluating vascular morphology and integrity in a pyrithiamine (PT)-induced rat model of thiamine deficiency. Adjacent brain sections were used to either assess vascular integrity through immunohistochemical localization of rat endothelial cell antigen (RECA-1) and endothelial brain barrier antigen (EBA-1) or neurodegeneration using the de Olmos cupric silver method. GFAP and CD11b immunolabeling was used to evaluate astrocytic and microglial/macrophagic changes. Extensive neurodegeneration occurred concomitant with both vascular damage (thinning and breakage) and microglial activation in the inferior olive, medial thalamic area, and medial geniculate nuclei of pyrithiamine treated rats. Likewise, glucose transporter-1 (Glut-1), which is mostly expressed in endothelial cells, was also severely decreased in this pyrithiamine induced thiamine deficient rat model. MRI scans of these animals prior to sacrifice show that the pyrithiamine induced thiamine deficient animals have abnormal T2 relaxation values, which are commensurate with, and possibly predictive of, the neurodegeneration and/or endothelial dysfunction subsequently observed histologically in these same animals.